S1. X-Ray Powder Diffraction
shows the Rietveld refinement of the structure of La 1.5 Sr 0.5 NiMn 0.5 Ru 0. 5 O 6 (LSNMR) in P2 1 /n space group by x-ray diffraction. 20 40 60 80
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As shown in Figure S3 , by tilting around the relevant rows of reflections, the 0k0: k = 2n+1 reflections (indicated by squares) are due to double diffraction, since they disappear when removing the possible double diffraction paths, while 00l: l = 2n+1 (indicated by circles in the top right pattern) are not due to double diffraction. We investigated whether the [100] patterns could actually be twinned patterns of [100] with 0kl: k = 2n and [010] with h0l: h+l = 2n, with the 0kl: k = 2n+1, l = 2n being due to double diffraction only. This is necessary since this would exactly correspond to Pbnm (or in the conventional setting for perovskites Pnma with a ≈ √2a p , b ≈ 2a p , c ≈ √2a p ), which has the same octahedral tilt pattern as P2 1 /n but without cation order. The tilt around the 0kl: l = 2k row of reflections, shown also in Figure S3 (indicated by circles in the bottom right pattern),
show that these reflections remain present even when all double diffraction paths to these reflections are eliminated. This proves that these reflections are not due to double diffraction on top of a twinned pattern, but that there is indeed no reflection condition for 0kl reflections. Therefore, only P2 1 /n is in agreement with the experimental electron diffraction results.
S-6 Figure S4a , the Ni-K pre-edge of LSNMR exhibits a low chemical shift and spectral area (close to La 2 Ni 2+ VO 6 ). Thus, both the Ni-K main edge and pre-edge results support Ni 2+ configuration in LSNMR. It should be noted that a1-a2 features for the Mn 4+ standard are shifted up in energy relative to the a1'-a2' features in the Mn 3+ standard. The a1-a2 features for LSNMR are similar in energy (albeit less intense) to the Mn 4+ standard. Thus the Mn-K pre-edge feature structure and intensity only supports a Mn valence well above 3+. Figure S5 shows the systematic M(4d)-L 3 edge variation with 4d-count for octahedral ligand coordination. The L 2,3 -edges of transition metals are dominated by intense "white line" (WL) spectral features at the edge onsets. [3] [4] [5] [6] These WL-features are due to transitions Figure   S5 ). This splitting is illustrated in Figure S5 for the L 3 edges of 4d-row perovskite related compounds. [3] [4] [5] [6] It should be noted that the intensity of the A(t 2g related) feature systematically decreases, relative to the B(e g related) feature, as the 4d configuration increases from 4d 0 to 4d 4 (i.e. as the t 2g hole count decreases from 6 to 2). It is worth noting that while the ligand field split levels and systematic 4d-occupation trends are apparent in such compounds, multiplet and spin orbit interaction effects can also be discerned in 4d-row compounds. 5 
S3. Powder Neutron Diffraction
S4.2. 4d-L 3 edges
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The first conclusion of the XANES is that it supports the LSNMR formula with the 
S5. Electrochemical Performance
S5. 1. Electrochemical impedance spectroscopy (EIS)
0
S5.2. RRDE measurement to determine the production of H 2 O 2 during the ORR.
The 
S5.3. ECSA
The electrochemically active surface area (ECSA) was calculated by the double-layer capacitance of LSNMR without active carbon. We performed cyclic voltammograms at different velocities close to the "open circuit potential" in Ar, where it is suppose that the measured currents are due to double-layer charging. ECSA was recorded at 200, 100, 50, 20 and 10 mV/s between 0.78 and 0.98 V vs. RHE ( Figure S8 ). The double-layer charging current would be equal to the product of the scan rate (ν) and the double-layer capacitance (C dl ) as i c = νC dl . If i c is plotted as a function of ν, then the slope will be C dl , and ECSA will be ECSA= C dl / C S ; where C S is the specific capacitance of an atomically flat planar surface of the material per unit area under identical electrolyte conditions. Since this value is not well established for oxides we used 0.06 mF/cm 2 , used in several references for 0.1M KOH. 7 The ECSA obtained was 2 cm 2 .
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S5.4. Intrinsic Activity
Intrinsic activities (i s in mAcm -2 oxide ) were calculated by normalizing i f to the actual specific surface area of the oxide deposited on the electrode with the following equation:
where BET oxide is the specific surface area of LSNMR, namely 2 m²/g, obtained from the BET measurements. We performed RRDE measurement during the OER in an electrolyte free of O 2 , with the Pt ring settled at 0.4 V. At this potential the O 2 produced during the OER reaction will be reduced on the Pt ring and give a reducing current (see Figure S10 ). 
S7. Computational Details
We performed the DFT calculations with VASP, 8 with the projector augmented wave (PAW) approach, 9 the GGA-PBE exchange-correlation functional, 10 and Dudarev's DFT+U formalism 11 with U eff values of 6.01 eV for Ni, 4.46 for Mn, and 6.70 for Ru ions.
For Ni and Mn the values used are the average of those reported by Ceder and coworkers 12 for various Ni-and Mn-containing compounds. For Ru we used the value reported by Xu et al. 13 We used 2×2 (001) perovskite slabs to simulate the surfaces (4 atomic layers thick: atoms in the topmost two layers and the adsorbates were fully relaxed, whereas the bottommost two were fixed at the equilibrium bulk distances, please refer to Figure S12 ), which contained four formula units in each case, with 4×4×1 k-point grids and a plane-wave cutoff of 450 eV. We added ~15 Å of vacuum in the z direction to avoid interactions between periodically repeated slabs. As shown in previous works, this setup suffices for the adsorption energies to be converged within 0.05 eV. 14-16 To describe the energetics of (H + +e -) in terms of ½H 2 (g) we used the computational hydrogen electrode. 18 Details on the construction of scaling-relation-based volcano plots appear elsewhere. 19 We In Figure S13 we provide the correlation between and BI for S-18 Figure S14 . a) EDX of the amorphous regions around the perovskite particles. b) TEM of a particle covered by carbon. Figure S15 . a) HR-TEM image of an isolated degraded particle after 500 OER cycles. b) FFT filtered image of the HR-TEM using only the reflections corresponding to the perovskite, showing that the periodicity of the structure is maintained in the bulk, and c) filtered image of the HR-TEM with the rest of reflections, indicating the presences of nanoparticles and high disorder mainly at 5-10 nm in the surface.
S8. Post Mortem TEM Study
S8.1. Postmortem ORR study
S8.2. Postmortem OER study
